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FIELD SERVICE TEST MODEL: COMPUTER-CONTROLLED U SYSTEM 


OPERATIONS MANUAL AND SOFTWARE OPERATING 
SYSTEM APPENDICES FOR THE AUTOMATED SYSTEM 


VOLUME II 
INTRODUCTION 


Volume II of the "Automated U System" describes the software 
listings and the operator's manual. This volume is intended to in- 
struct the station technician in the procedure to load programs and 
operate, under computer control, the automated U system. Other manuals 
describe the system and the technical design and are contained in the 
following manuals: 


Volume I. Field Service Test Model: Computer-Controlled 
U System. Operations Manual and Software 
Operating System Appendices for the Automated 
System. 


Field Service Test Model: Computer-Controlled U System. 
Manual for Receiver and ADACS Interface Chassis. 


Field Service Test Model: Computer-Controlled U System. 
Manual for Test Unit. 


Field Service Test Model: Computer-Controlled U System. 
Manual for Computer Subsystem. 


Field Service Test Model: Computer-Controlled U System. 
Manual for System. 


Certain commercial equipment and materials are identified in this paper 
in order to adequately specify the components used. In no case does 
such identification imply recommendation or endorsement by the National 
Bureau of Standards, nor does it imply that the material or equipment 
identified is necessarily the vest available for the purpose. 
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SECTION I. OPERATING PROCEDURES. 


I, 1 SYSTEM START-UP. 

ae Turn on rack power in all three processor racks, 
Teletype machines, ADACS, receiver, etc. 

b. Put the ASR 35 and the ASR 28 in the on line mode of 
operation. 

c. Put the ADACS in the auto/normal mode. 

d. Mount the SAL (MODCOMP Stand Alone Linking Loader, 
MODCOMP No. 600000-012) program paper tape in the PTR. 

e. Turn on the power to the PTR, depress the sync button for 
approximately 2 seconds, Ensure that no part of the data has passed 
over the read head. 

f. Set the data entry switch to a HEX A (Swt 12 and 14 set 
to a one). 

g. Depress Master Clear. 

h. Depress Fill. 

i, HALT/RUN to RUN. 

j. The SAL tape will now load. The ASR 35 will type out 
the following message: 

SAL @ 787D, CSW = BIAS, Type "'I'' for commands 


k. Set all data entry switches to zero. 
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1, Turn power off to the PTR, remove and rewind the 
_ SAL tape. 

m. Mount "NUSTAD" part I tape, turn power on to the PTR 
and sync the tape as in e above. 

n, Type the characters PR and carriage return on the ASR 35, 
This will cause the NUSTAD tape to begin loading into the processor. 
When the tape halts at the end, turn power off to the PTR, mount the 
NUSTAD part 2 tape, restore power and sync the PTR. Depress the 
pee turn key on the ASR 35 and the tape will continue to load. 
If the load was successful, the ASR 35 will type out "SATISFIED." If 
during the loading procedure any other message is typed out or if no 
message is typed at the end of NUSTAD part 2, attempt to reload the 
system. If it fails to load again begin maintenance on the processor. 

o. Type ''GO" and a carriage return on the ASR 35 and the 
system will begin operation. This will cause a ''System Restart" 
(See Figure I, 1) to be typed on the ASR 28. This will be followed by 
a status display message on the ASR 28. 

p. The system is now in automatic operation, refer to 
Section II for Spee ator options. 

q. If any of the receiver channels do not respond to the initial 
parameter values established by the program, the operator may use 
the "OPC" option as described in paragraph I. 4 to adjust the gain 
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and/or blanking levels for proper operation. The operator should 


ensure that there is sufficient signal strength to the receiver before 


adjusting gain to maximum, 


I, 2 NORMAL OPERATION. 
a. No operator intervention is required for normal operation. 
He may exercise the options described in Section II. 
b. MANUAL UNATTENDED OPERATION: Prior to departing 
the station at the end of a duty day the operator will: 
1, Set all receiver controls to the average settings as 
determined from the previous days Parameter History for the upcoming 
16 hour period. See Section II. 1 for correlation between NUSTAD and 
EECO values. 
2. If the processor should fail, the system will automatically 


return the receivers to the manual mode of operation. 


L 3 MAINTENANCE. 

Prior to taking a channel down for maintenance the operator will 
place the Normal/Maintenance switch on the ADACS to the maintenance 
position. When maintenance is complete return the switch to the normal 


position. 
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SEC TION II. OPERATOR/NUSTAD COMMUNICATIONS. 


I. 1 GENERAL. 

Normally, NUSTAD waits for the operator to initialize an action 
request via the ASR 35 Teletype. This is referred to as NUSTAD 
being in the REQUEST MODE. When an action request message has 
been received, NUSTAD tae require additional information from the 
operator. An inquiry message will be typed on the ASR 35 and 
NUSTAD will enter the RESPONSE MODE awaiting the information 


from the operator. 


The operator may return to the REQUEST MODE at any time by 
depressing the CONSOLE INTERRUPT switch on the processor front 
panel. The following message is typed, and NUSTAD returns to the 
- REQUEST MODE; 


BACKGROUND TASK ABORTED BY OPERATOR 


The list of action request options is limited, but allows the 
operator to enter messages into the station log, review DRFUD data 


tapes, and determine the system status on command. 


I, 2 CALLING NUSTAD. 
The operator may request the attention of NUSTAD by typing the 
/ character. If NUSTAD is in the REQUEST MODE and ready to 
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process an action request, it will respond by crossing the / to form 


the letter X and spacing over. ‘NUSTAD is now ready to interpret a 


keyword action request. 


Example: Operator calls: / 


NUSTAD responds: X 


Il, 3 OPERATOR ACTION REQUESTS. 


Once the operator has NUSTAD's attention, he may enter an action 


request by typing a keyword from the following list: 


Keyword 


DFC: 


DDD: 


Resulting Action 


Execute DRFUD format checking program 
(See Section I, 8.1 for programs operation). 


Execute DRFUD data display program (See 
Section II. 8. 2 for program operation), 


Generate the CURRENT RECEIVER STATUS 
message on the ASR 28, 


Perform a CHANNEL REDUNDANCY CHECK, 


Perform an operator initiated parameter change 
(See Section IL 4 for format). 


Enter an operator generated message into the 
station log (See Section II. 5 for format). 


Il, 4 THE OPC OPTION. 


The operator can request NUSTAD to make changes in parameter 


settings for individual sensor channels. NUSTAD will make the change 
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unless there is a signal in progress on the requested channel, in 
which case NUSTAD will inform the operator of the fact. If a change 


is made, the new value will be logged. 


The format for the request is: X OPC:C, F, V 


WHERE: C is the channel for which the change is 
requested (A thru N). 


F is the function indicating which para- 
‘ meter is to be changed. 


Use:  B for Blanking Level 
G for RF Gain 
T for Tracking Rate 
V_ is a two digit value to which the requested 
function is to be set. Permissible ranges 
are: 
Blanking Level (@% thru 63) 
RF Gain (9% thru 24) 
Tracking Rate (@@ thru 09) 


NOTE: See Section HI. 1 for correlation between the NUSTAD and 
EECO setting values. 


II. 5 THE LOG OPTION. 
The operator may enter information into the station log by using 
the LOG option. The text of the message he generates on the ASR 35 


will be logged on the ASR 28. 
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The format used is: X LOG: (Message text) 
The text of the message is terminated by depressing the return 


key. 


I, 6 COMMUNICATION ERROR MESSAGES. 

When NUSTAD interprets operator messages, it informs the 
operator of any errors it encounters. These are generally self- 
explanatory, but a further explanation is given below. 

INVALID SYSTEM CALL - If NUSTAD is in the REQUEST 
MODE and the first character encountered is not a /, 
the message is ignored and an invalid system call 


message is typed, 


INVALID KEYWORD, MSG IGNORED - If the first four 
characters after NUSTAD responds to the operator's 
call are not given in the keyword list above, the message 


is ignored and NUSTAD returns to the REQUEST MODE. 


The following messages apply specifically to the OPC option: 
INVALID CHANNEL - Channel designation was not an 
alphabetic character between A and N. Parameter 


change was not permitted. 
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INVALID FUNCTION - Function designation was not B, 


G, or T. Parameter change was not permitted, 


VALUE NOT WITHIN LIMITS - The requested new value 
was not within the limits specified above for the 


function. 


INVALID FORMAT - The message was not entered in the 
proper format. This message usually reflects a 


misplaced or missing comma in the message. 


See Section II. 8 for interpretation of error messages associated 


with the DFC: and DDD: options. 


II. 7 MESSAGE EDITING, 
While the operator is preparing a message he may correct typing © 
errors by using the following editing features: 
RUB OUT - depressing the rub out will cause NUSTAD 
to ignore the last character typed. The first RUB 
OUT will delete the most previous character. 
Immediately typing a second will delete the character 
just prior to that, etc. When a RUB OUT attempts 
to delete a nonexistent character, i.e., one prior 
to the first character of the keyword, the entire 
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message is ignored and NUSTAD returns to the 


REQUEST MODE. 


CANCEL - Simultaneously depressing the CONTROL and 


X keys will cause NUSTAD to ignore the entire message, 


I, 8 BACKGROUND PROCESSING OF DRFUD DATA. 

NUSTAD provides for tape format error detection and a data 
display of DRFUD data in a "useable" format. The error checking 
routine may be used separately or in conjunction with the display 


routine. 


The use of bit position 9, 1, and 2 of the switch register provide 
more verSatility in using these programs. Prior to starting each 
format check or data display, the operator should decide which switch 


options he desires and set these switches accordingly. 


0.8.1 DRFUD FORMAT CHECK OPTION (DFC:). 

The operator initiates a format check by mounting a DRFUD tape 
on the tape drive and calling NUSTAD as described in Section IL 2 
(calling NUSTAD). After NUSTAD acknowledges, the operator types: 


DFC: 
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followed by a return character. The processor will respond with: 
NO. OF BLOCKS TO BE CHECKED 

This request is for the number of DRFUD scans the operator wishes 

to have checked; each scan should be equal to one second of DRFUD 

data. The maximum request for one check is limited by the computer 

word size to 32, 767 scans, which is just over 9 hours and 22 minutes 

of recorded DRF UD data. Checking more data than this will require 


that it be broken down into smaller segments. 


CHECKED DRFUD DATA CHECKED 
1 1 Sec 
60 1 Min 
300 5 Min 
629 10 Min 
3609 1 Hour 


32767 9 hrs 22 min 47 sec 


(Max number of scans) (Max data checked at one 
time) 


TABLE II. 1 
BLOCK COUNT TO TIME CONVERSION 
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After receiving the processor's request for the number of data 
blocks, the operator should type a positive integer no greater than 
32767 followed by a return character. The processor then responds 


in one of three ways: 


1. If the tape or tape unit is not ready, NUSTAD 
outputs a message indicating an improper tape 
drive condition. The operator should correct 


the improper condition and continue. 


If the operator errs in his response, NUSTAD 


Jno 
e 


outputs: "INVALID CHARACTER, TASK 


ABORTED, " 


3. Reads and checks format on DRFUD tape. 


Once the background task is aborted, the operator corrects the 


error by recalling NUSTAD and starting over. 


Once the format checking process has begun, it will continue 
until a termination statement is output, which will be one of the 


following: 
1, "TASK COMPLETED" indicates the requested 
amount of data has been checked and no errors 


were detected. 
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2. "FORMAT CHECK TERMINATED" indicates 
that an error was detected and Bit @ of the 


switch register was reset. 


The error message indicates which bit is in an improper state 
(See Figure II. 2) and displays the scan in which the error was detected. 
Once a termination message is output, NUSTAD returns to the 


REQUEST MODE. 


II.8.2 DRFUD DATA DISPLAY OPTION (DDD:). 
To call for a DRFUD DATA DISPLAY, the operator calls NUSTAD 
and enters 
DDD: 
followed by a return character. NUSTAD responds with: 


SPECIFY ACTION DESIRED, 1, 2, OR 3 


ACTION OPTION 1 
OPTION 1 requires that the operator specify the data times at 
which the display is to begin and end. First NUSTAD requests: 
SPECIFY START TIME DESIRED 
The operator should respond with three digits of DOY, a space 


character, and six digits of TOD, followed by a return character. 
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NUSTAD will attempt to locate the requested start time on the 
DRFUD tape. Once the proper start time has been located, NUSTAD 
requests: 

SPECIFY STOP TIME DESIRED 

The operator should respond as above. NUSTAD begins displaying 

the DRFUD data at the data time requested and continues with one output 


record for each second of the requested time interval. 


AC TION OPTION 2 

OPTION 2 requires that the operator specify the data time at which 
the display is to begin and a number of data blocks (scans) that he wishes 
to have displayed. 

The start time is requested and entered as above. NUSTAD then 
requests: 

NO, OF. BLOCKS TO BE DUMPED 

The operator should respond with a positive integer less than 
32767 followed by a return character. NUSTAD begins displaying the 
DRFUD data at the data time requested and continues until the 


requested number of scans has been displayed. 


ACTION OPTION 3 
OPTION 3 requires that the operator specify only the number of 
data blocks (scans) to be displayed. A start time is not required since 
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the display is started wherever the DRFUD tape is positioned. NUSTAD 


requests: 

NO. OF BLOCKS TO BE DUMPED 
Operator response should be as above. NUSTAD begins displaying 
DRFUD data and continues until the requested number of scans has 
been displayed. 

If the DRFUD tape is positioned past a start time requested in 
OPTION 1 or 2, a message will be output stating this. The Do ittas 
should rewind the tape and try again, ensuring that Bit 1 of the switch 
register is set. If the same message is output on the second try, the 
desired time is not contained on the DRFUD tape. 

The display routine works in conjunction with the format check and 
if during the display process an error is detected, the Bit in error is 
noted and the scan containing the error is displayed. NUSTAD checks 
Bit @ of the switch register to determine whether to abort the task or 


continue after each detected error. 
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SEC TION I]. LOG MESSAGE FORMATS. 


The station log will be maintained on the ASR 28 Teletype. 
Messages entered into the log may be divided into four major 
categories: 

(1) Routine; change of status, etc. 


(2) Tables; current or historical data on system 
operating status. 


(3) Reportable Signal Descriptors. 


(4) Operator generated messages. 


III. 1 ROUTINE MESSAGES. 
Routine messages are generated by NUSTAD to log all changes in 
equipment status, 
(1) Format: the general format is: 
DDD TTTTTT C MM 0000000 


where: D_ represents a three digit DOY 


T represents a six digit TOD for event 

C_ indicates either a channel (A thru N) 
or T for the total system 

M_ represents a two digit coded message 

O- represents additional information when 


necessary 
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(2) Coded messages: The following are the coded messages 


which may occur, and their meanings. 


Two Char 


Code 


AF 
AU 
BC 


Cc 


CE 
CN 


Cs 


MS 


PF 


Meaning of Code 


AIS Failure 
Auto/Manual Switch Set to Auto 
Blanking Level Changed 


Cardioid Configuration Changed 


Channel Put Coasting for Signal Failure 
Channel Put Coasting for Noise 
Channel Put Coasting for Saturation 
Channel Put Down 

Frequency Changed 

RF Gain Changed 

INE Condition Reset 

INE Condition Set 

Auto/Manual Switch Set to Manual 
Memory Parity Error Discovered 
Maintenance Switch Reset 
Maintenance Swtich Set 


Processor Power Failure 


AIll, 27 


Additional 


Information 


NONE 
NONE 
New Value 


New Configuration 
Code 


NONE 
NONE 
NONE 
NONE 
New Value 
New Value 
NONE 
NONE 
NONE 
Location of Error 
NONE 
NONE 


NONE 


Two Char 

Code Meaning of Code 

PR Processor Power Restored 
RS Redundancy Check Successful 
SD System Dead in Scheduler 

TC Tracking Rate Changed 

U Channel Beeaene to Up State 


Additional 


Information 


NONE 
NONE 
NONE 
New Value 


Freq, Track Rate, 
Gain, Blank Level 


(3) The various parameter values relate to the values on the 


EECO 881M as follows: 


TRACKING RATE: Both the receiver and the processor work 


with ten discrete positions. The following table relates 


numeric values: 


EECO PROCESSOR 
0.1 0 
0.15 1 
0.3 2 
0.5 3 
0.7 4 
1,0 4) 
1,5 6 
3.0 7 
3. 0 8 
7.0 9 
TABLE III, 1 


TRACKING RATE EQUIVALENTS 
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RF GAIN: While the processor/ADACS uses 25 discrete 
values, the EECO control is by means of a continuously 
adjustable potentiometer. Conversion from one set of 


values to the other may be approximated with the following 


scale: 
EECO 
0 1 Binns 4 5 6 7 8 9 
a a rag! ieee Pee aE Hie ek 
\ PROCESSOR 
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CARDIOID CONFIGURATION: The cardioid configuration 


is maintained as a one digit number which is interpreted 


as follows: 
VALUE CONFIGURATION 
7 NO CARDIOID USED 
6 - WHIP REVERSE 
5 LOOP REVERSE 
4 LOOP/WIP REVERSE * 
2 WHIP NORMAL . 
it LOOP NORMAL 
g LOOP/WHIP NORMAL 
TABLE III, 2 


CARDIOID CONFIGURATION CODE INTERPRTATION 


(4) SYSTEM RESTART: Whenever the system is reinitialized 

and restarted, the following message is logged: 

cocceccsceceee SO LSIHM RESTART AT DDD TTTTTT... 
If the restart is processor initiated, the reason will be found as the 
last message prior to the restart message (PF, MP, etc.). If there 
is not a message indicating a processor discovered reason for 
restarting the system, the restart will be assumed to be operator 
initiated. The operator may induce a system restart by depressing 
the MASTER CLEAR switch on the processor control panel. 
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plaleletelaleleleleis)leleleleieleselere Sio lie RESTART AT 023 OMNIS AGieheteletoleieiclshelerelalel elerel oleic 


923 215549 CURRENT RECEIVER STATUS» DET 215 


CHAN FREQ C I M AM - GAIN TR BLL DIURNAL SIGMA AMPLITUDE 
(30 | ARS) ESS) ee ee =) 
BeecieO OU 1 'O-. A 
fected) OF 1-6 A 
Peele Oo tO -~ A 
Eeeece oS 0 1 0° A 
Pe Sie Oly li lee Oar A 
G 24041060 A 
H ZERO INPUTee-e 
fetes f 1 Oo. A 
J ZERO INPUTee. 
K ZERO INPUTeo-. 
L ZERO INPUT-e. 


24-0 7106 A 
Nites Til DicdA 


os 


Peet 5554 A IR 
923 215554 A CCO5 
@23 215554 BIR 
23205554 sip Ceas 
W235 215554 C IR 
2a, e2NS55 4)... C CCH 
@23 215554 DIR ' 
BeseeI5554 DD CCos 
@23 215554 E IR 
@23 215554 E CCl 
@23 215554 F IR 
@23 215554 F CC@S 
@23 215554 GIR 
@23 215554 G CCOS 
ese 2N5554, 1 LR 
@23 215554 M IR 
9229215554 N IR 
@23 215620 D GCcea 
@23 215642 H GC2a 
@23 215708 A BCOS 
@23 215713 B BCOS 
@23 215718 C BCOS 
@23 215723 D BCO@S 
923 215729 E BCOS 
@23 215740 F BCOS 


FIGURE OL 3 
Example of System Restart in Station Log 
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(5) REDUNDANCY FAILURE: If the periodic check between 
channels monitoring the same path should fail, the following message 
is generated: 

DDD TTTTTT RED FAILURE, CHANS C AND C ON LEVEL N 
where: C and C are the redundant channels and N is 


the reason for failure. N is interpreted as 


follows: 
(LEVEL) 
N REASON 

1 The channel status, determined by the 
amplitude characteristics, is not the 
same for both channels. 

2 The analysis status, indicating the 
progress into waveform processing, 
is not the same for both channels. 

3 ; The short term noise characteristics 
are not the same on both channels. 

4 The diurnal slope estimates are not 


approximately equal. 
NOTE: If no two channels are monitoring the same path, no message 
is generated by the redundancy check program. All failures are logged. 


If no failures are found, a RS message is generated. 


Ii. 2 TABLES. 
The system generates several tables to provide data summarizing 
system performance and establishing current performance. 
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(1) CURRENT RECEIVER STATUS. 


At present times, NUSTAD generates a table to record 


current parameter settings, processing values, and necessary status 


information. This status table may also be generated upon operator 


request by using the STD option. 


Abbreviations used in the status table, in the order in 


which they appear: 


TR 


BLL 


DIURNAL 


SIGMA 


CHANNEL (A thru N) 

RECEIVER FREQUENCY (KHz) 

CARDIOID CONFIGURATION (see above for interpretation) 
INE STATUS ® > Reset, 1 > Set 

MAINTENANCE STATUS {> Reset, 1> Set 
AUTO/MANUAL STATUS A= Auto, M > Manual 

RF GAIN (see above for interpretation) 

TRACKING RATE (see above for interpretation) 
BLANKING LEVEL (see above for interpretation) 
DIURNAL SLOPE (see definition) 


STANDARD DEVIATION (see definition) 


AMPLITUDE SIGNAL STRENGTH (-20 thru +20 dB) 


NOINPUT NO DIGITAL INPUT TO IOIS FOR THIS CHANNEL 
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LINE 1: 
DDD TTTTTT CURRENT RECEIVER STATUS, DET NNN 
where: D represents a three digit DOY 
T represents a six digit TOD 


N represents a three digit Det number 
LINE 2: Column headings 


LINE 3 thru 16: Channel status for each channel in tabular 
form. If INE or MAINTENANCE is set, 
no output is listed past the AM column; 


the channel is always down in these cases. 


(2) PARAMETER HISTORY. 

Thrice daily a table is generated to establish historical 
data useful in determining path reliability. The following information 
is logged for each channel: 

1, The percentage of time that the system 

was operating during which the channel 


was in the UP state. 


2. The percentage of up time that the 
channel was at each tracking rate. 


3. The percentage of up taime that the 
channel was in each gain seiting group. 
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| 
| 


024 860040 


CHAN FREQ 


A 


B 
C 
D 
E 
F 
G 
H 
I 


17-3 
21.0 
21-9 
16-0 
2203 
16-6 
24.0 


(Oph (Sph (> (Up) (Uae (Onl (SP) 
Seo0oaooaor 


ZERO INPUTecee 
Witie Gist O38.) A 
ZERO INPUTeee 
ZERO INPUTec«e 
ZERO INPUT cece 
24-0 7080 A 
WieSat O40 ) A 


(On OT ao Os) oot Oni OI 9?) 


CURRENT 


M AM 


Qeeeeq core 


ZERO INPUTeec. 


7 


Pal 


ZERO INPUT-e- 
ZERO INPUT.-o- 
ZERO INPUT. 
24.80 / 86O A 


J 
K 
L 
M 
N 
G24 B9B153 
CHAN FREQ 
A 17-48 
Be 2le 
C 21.8 
D 16-0 
Pieces 3 
BE 16-6 
G 24.8 
H 
Ph fo 
J 
K 
EE 
M 
N 


Pree. OO). A 


GAIN TR 
Wg 3 
NZ 9 
be } 
20 2 
09 2 
ink 9 
20 3 
11 3 
Ne) 9 
24 6 


BEL 
BO 
V2 
O4 
10) 
01 
136) 
04) 


I) 


M419) 
OO 


DIURNAL 
-~O096-d 
-O0001 
-G0G-.1 
-00001 
&OO1.7 
-B00- i 
-O0G—e7 


“OB509 


&023-3 


“000.4 


CURRENT RECEIVER STATUSs DET el5 


SIGMA 
00-62 
00-62 
00-62 
00-25 
06-638 
Bd 
01.37 


G0-U9 


10-31 
11-00 


RECHT VER SmAnUSs. DET l2i5 


GAIN TR BLL DIURNAL 
12 9 88 -808-1 
16 1 16 &800-6 
14 1 17 &000.7 
22 2 00 &880.0 
11 1 @1 &001.5 
1] 9 08 -000.2 
18 9 O08 -000-1 
20 9 08 -B00-1 
24-9 OF =GO0\1 

FIGURE II. 4 


SIGMA 
BOeld 
93-020 
03-00 
00-31 
OWe2d5 
00-06 
00-25 


00-6 
11.93 


AMPLITUDE 
-09-8U UP 
-06-716 UP 
-03-16 UP 
“05-04 UP - 
&0O-.66 UP 
-00 00% UP 
“01224 UP 
-19-96 DOWN 
“06-435 CsR 
-136-30 Csk 
AMPLITUDE 
“03-04 UP 
-0536 UP 
-06 96 UP 
“01-76 UP 
-O0-68 UP 
&W0~ 716 UP 
&04-52 UP 
&O30 43 UP 
-19244 DOWN 


Examples of Receiver Status Table 
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Gain settings are divided into eight groups. The values 


in each group are: 


GROUP SETTINGS INCLUDED 

0 0; 142 

1 34,5 

2 6, 7, 8 

3 9, 10, 11 

4 12) 13, 14 

5 15, 16, 17 

6 18, 19, 20 

7 a1 (onIma3 004 

- TABLE IIL 3 


GAIN SETTING GROUPS 
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A\\e) 


PARAMETER HISTORYs DET 


224 0380040 


M 


B 


CHAN A 


99 180 100 99 108 108 100 


UP 


TRACK RATE 


41 


Wie) 
16 


29) 


11 


25 


96 


at 


93 


GAIN 


ay) 


93 


S53 


13 


Zit 


100 


— 


FIGURE IIL. 5 
Example of Parameter History Table 
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III. 3 REPORTABLE SIGNAL DESCRIPTORS. 

When the waveform analysis programs have determined that a 
Signal meets reporting criteria NUSTAD generates its report in 
three parts. 

(1) PARTI: 
The first part of the report is generated as soon as 
NUSTAD considers a signal reportable. This message supplies the 
operator with a relatively detailed description of the waveform thru 
the current time and is primarily for the operator's information. 
Abbreviations used in the Part I of the REPORTABLE 


SIGNAL DESCRIPTION, in the order in which they appear: 


CHAN CHANNEL (A thru N) 

FREQ RECEIVER FREQUENCY (KHz) 
TR TRACKING RATE 

GN RF GAIN 

BL BLANKING LEVEL 

CARD CARDIOID CONFIGURATION 
SIGMA STANDARD DEVIATION 

AMP AMPLITUDE 

DIUR DIURNAL SLOPE 

ON @ ONSET 
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PK 
iP 
2P 


HR 


FR 


@ PEAK 
@ FIRST PEAK OF COCO SIGNAL 
@ VALLEY POINT OF COCO SIGNAL 


@ HALF RECOVERY (Minimum of 19 minutes 
past onset) 


@ SIGNAL TERMINATION 


The following format is used: 


LINE 1: 


DDD TTTTTT REPORTABLE SIGNAL DESCRIPTION, DET NNN 


where: 


LINE 2: 


LINE 3: 


2 
T 


N 


reflects a three digit DOY 
reflects a six digit TOD 


reflects a three digit Det number 


A three digit serial signal identification number, 


used to associate the three parts of the message 


with the signal. 


CHAN C; FREQ FF. F LLL; TRN; GNNN;BLNN; CARD N 


where: 


Le 


Hee 


represents the channel reporting the signal 
represents a three digit frequency of the channel 
represents a three character set of call letters 
associated with that frequency. UNK is used if 


they are unknown. 
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N_ represents the current values associated with 
the TRACKING RATE, RF GAIN, BLANKING 
LEVEL, and CARDIOID CONFIGURATION. 
LINE 4: 
SIGNAL TYPE: YYYYYY SIGMA: SS. SS 


where: Y represents the signal type being reported 
(ALPHA, BRAVO, COCO, or DELTA) 


S represents the standard deviation of the 
phase at onset. 


LINE 5: Column headings 


LINE 6: (data concerning onset) 
ON DDD TTTTTT PPPPP,.PP AAA,.AA RRRR.R 
where: D represents DOY of onset 


T represents TOD of onset 


is the relative phase value at onset* 


lrg 


| > 


is the signal amplitude at onset 
R is the DIURNAL SLOPE at onset 
(* NOTE: The Relative PHASE assumes a range from 
-4996. 62 microseconds through +4995. 93 microseconds). 
LINE 6-a: (Data concerning first peak of COCO signal; not 
used with other types) 


1P DDD is Os PPPPP. PP AAA, AA 
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where: represents DOY at first peak 


IS 


represents TOD at first peak 


| 


ae) 


is the relative phase value at first peak 


[> 


is the signal amplitude at first peak 
LINE 6-b: (Data concerning ''valley point" of COCO signal; 
not used with other types) 
2P DDD) LETITT PEPPPYPe. AAA, AA 
where: D represents DOY at valley point 
T represents TOD at valley point 
P is the relative phase value at valley point 


A is the signal amplitude at valley point 


LINE 7: (data concerning signal peak) 
PK DDD TLTTTyT PPPPP, PP AAA, AA 


where: represents DOY at signal peak 


IS 


| 


represents TOD at signal peak 


uel 


is the relative phase value at signal peak 


| > 


is the signal amplitude at signal peak 


LINE 8: (data at the point where a signal is considered 
valid, generally this is the point of Half 
Recovery). 


HR DDD yy lhe t PEPER e AAA,.AA RRRR.R 
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where: D 
T 
P 
A 
R 
LINE 9: 
OFFSET: 
where: 
LINE 10: 


represents DOY at valid TeCOneTy 
represents TOD at valid recovery 

is the relative phase value at valid recovery 
is the signal amplitude at valid recovery 


is the current DIURNAL SLOPE and 
approximates the rate of recovery 


NNNN, NN 


N is the phase offset, including compensation 
for the diurnal 


ONSET RATE: NNN.N ; 


where: 


N is the average rate of change of the phase 
between onset and peak 
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@24 213308 REPORTABLE SIGNAL DESCRIPTIONs DET e215 


082 
CHAN BsFREQ 21-0 UNK5TR43GN1635L025CARDS 
SIGNAL TYPE: ALPHA SIGMA 02.25 


DO Vou oy DLE PHASE AMP DIUR 
ON 924 212231 &0033-37 -O5-8%8 &BIO-VU 
PK 624 212254 &0915-37 -05.16 
HR 824 213259 &8026-75 -J35-60 &VOBe6 
OFFSET: 0015-00 
ONSET RATE: 03961 


@25 104102 REPORTABLE SIGNAL DESCRIPTION, DET 215 

| 013 
CHAN CsFREQ 21-0 UNKs TR45 GN153BL645CARDI1 
SIGNAL TYPE: BRAVO SIGMA 00.56 

DOY TIME PHASE AMP DIJUR 
ON @25 183052 &0070-31 -04-86 “8000.2 
PK 625 1803120 &0091-.43 -04-690 
HR 9025 194055 &8105-93 -04.38 &008-3 
OFFSET: 4621-138 
ONSET RATE: 045-4 


024 223921 REPORTABLE SIGNAL DESCRIPTIONs DET e215 
005 
CHAN BSFREQ 21-0 UNKS TR35GN16: BL025 CARDS 
SIGNAL TYPE: DELTA SIGMA 06.50 
DOY; TIME PHASE AMP DIUR 
ON 824 222916 &80053-43 -O5-0% “O@80-2 
PK @24 223015 &0049-81 -@5-32 
HR ©6024 223921 &@0953-56 -05- 40 &é000-3 
OFFSET: 9608.5¥V 
ONSET RATE: 0065-6 


FIGURE IL 6 
Examples of Part I of Reportable Signal Descriptions 
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(2) PART II: 

The second part of the report is generated when NUSTAD 
has determined that the signal has terminated. Part Il supplements 
the data generated in Part I to supply the operator with the remaining 
necessary information pertaining to the wave. 

Abbreviations used are the same as described for 
Part I, above. 


The following format is used: 
LINES 1 thru 5 are the same as in Part I. 


LINE 6: (data at signal termination) 
FR DDD TIETLT LPRPPE: PP AAA,AA RRRR. R 


where: D represents DOY of final recovery 


T represents TOD of final recovery 
P is the relative phase value at final recovery 
A is the signal amplitude at final recovery 
R is the DIURNAL SLOPE at final recovery 
LINE 7: 
SIGNAL TERMINATED: MMMMM 


where: M_ takes on one of the following values: 


All, 44 


VALUE 


NORMALLY 


TIME LAPSE 


SIGNAL LOST 


NEW ONSET 


WHEN 


Recovery becomes full in phase and 
DIURNAL SLOPE 


Time since onset reaches 1 hour 


Signal Amplitude drops out during 
recovery * 


A néw onset has been detected and the 
current signal analysis has been 
terminated to allow analysis of the new 
waveform 


(*NOTE: A signal is also revorted if the amplitude drops out 


after recovery has begun, but oefore half recovery. ) 
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Y2e4 214421 REPORTABLE SIGNAL DESCRIPTIONs DET 215 
Bde 
CHAN BSFREQ 21-0 UNKSTK45GN162:bLU023 CARDS 
SIGNAL TYPE: ALPHA SIGMA B2e25 
DO hve PHASE AMP DIUK 
FR O24 214359 &0033-6/ -O5-24 | &UIU-e 
SIGNAL TERMINATED: NORMALLY 


Ves “110343 “REPORTABLE “STGNAL” DESCRIPTLIONs DER 2S 
B1S 
CHAN CS3FREQ 21-0 UNKSTK43GN1 592 6LU 45 CARDI 
SUGNAL aby PIES BRAVO SIGMA 0W.-56 
DOW, ove TE MEs PHASE AMP DIUK 
FR 4825 110339 &8116-00 -04-36 &DYVU 0D 
SIGNAL TERMINATED: NORMALLY 


024 224531 REPORTABLE SIGNAL’ DESCRIPTION, DET 2s 
YYS 
CHAN BSF REQ 21-40 UNK$TRS3GN1638BL025 CARDS 
SIGNAL TYPE: DELTA SIGMA 00-5 
DOY TIME PHASE AMP DIUK 
FR Be4 224516 &0056-12 -U4- 43 &OU0 0 
SIGNAL TERMINATED: NORMALLY 


FIGURE M1, 7 
Examples of Part II of Reportable Signal Descriptions 
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(3) PART OI: 

The third part of the RSD message is generated as soon 
after Part II has been output as NUSTAD can find sufficient storage 
to ensure room for the verbage of this part. Part I is intended as 
part of the text of any message to be transmitted to HQ. Its format 


is such as to minimize possible data loss when transmitted over 


standard communication lines (i.e., numeric values are spelled out 


alphabetically; 2 being transmitted as TWO, etc.). 


The following format is used: 


LINE 1: 
RSD (serial number) 
where: the serial number is a three digit value used 
to identify the signal on this channel. It is 
initialized each time NUSTAD is reloaded and 
incremented for each new RSD message 


generated. 


GENE 2: 


(Class), (Type), (Frequency & Call Letters), (Path), (DOY) 
where: class is either A or B to indicate whether 


class A or class B criteria have been met, 
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LINES 3 & 4: 


The type is either Alpha, Bravo, Coco, 
or Delta. The frequency is given digitally 
with the call letters for that transmitter. 


The path will be either FRONT or BACK. 


(Onset time), (Offset), (Direction) 
(Onset Rate), (Onset Amplitude) 


where: the onset time is given as six digits of hours, 


LINE 5: 


minutes, and seconds. The maximum phase 
offset is given in three digits to microseconds. 
The direction will be either ADVANCE or 
RETARD. The onset rate is the average rate- 
ate ohetice in microseconds/minute, The 


amplitude is in dB from -20 to +20, 


(paragraph B) 


(Time from onset to peak), (Peak Amplitude) 


The time from onset to peak is given as three digits 


representing tenths of minutes. 


All, 48 


Se 


LINE 6: (paragraph C) 


HALF (Time from onset to half recovery), (Half recovery 
amplitude) 


Time is again in tenths of minutes, and the amplitude in dB. 


LINE 7: (paragraph D) 


FULL (Time from onset), (Amplitude at full recovery) 

LOST (Phase offset eerie) MICROSECONDS, (Amplitude) 

HOUR (Phase offset ening) MICROSECONDS, (Amplitude) 

(Phase offset remaining) MICROSECONDS, (Amplitude), 
SECOND ONSET 

When the signal continues to, full recovery, the first 

case above is used. The time from onset to full recovery 


is given in tenths of minutes and the amplitude in dB. 


If the signal drops out before full recovery is reached, 
the remaining offset to recovery is given with the 


amplitude (Case 2 above). 


If signal processing is terminated after one hour without 
full recovery, the third case is used to give the remaining 


offset and the signal amplitude. 
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If a possible new onset occurs prior to full recovery, 
the current signal is terminated using the fourth case 
to indicate the remaining offset to full recovery and the 


signal amplitude, 


LINE 8: (paragraph E) 
(Tracking Rate), (Sigma at Onset) MICROSECONDS, (Type) 
where: the tracking rate is interpreted by the 
table in Section III. 1 above. The four 
digit onset Standard Deviation is given 
in hundreths of microseconds and the type 


is repeated from LINE 2. 
LEADERS: To enable the operator to identify the Part II 


text on the punched paper tape, sections of unpunched tape (LEADERS) 


are run through the punch on the ASR 28, The format is: 


LEADER | PART IM OF RSD LEADER 
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824 215300 REPORTABLE SIGNAL DESCRIPTION, DET @e15 
002 
CHAN BSFREQ 21-6 UNK3TR43GN16:bL025 CARDS 
SHaNval “TYPE: ALPHA SIGMA @2.25 
DOY | PiMe PHASE AMP DIUR 
ON 824 212231 &86033-3/1 -05-88 &BO0 20 
PK 624 212254 &00138-37 -05-16 
HR 6024 213259 &9023-75 -05-60 &BO00-6 
OFFSET: 9015-00 
ONSET RATE? 83961 


024 214421 REPORTABLE SIGNAL DeESCRIPTIONs DET e215 
GBe 
CHAN BSFREQ 21-8 UNKSTR43GN162:BL025 CARDS 
SIGNAL TYPE: ALPHA SIGMA Be2e25 
DOYS TIME PHASE AMP DIUR 
FR @24 214359 &6033.-87 -@5.24 &000-2 
SIGNAL TERMINATED: NORMALLY 


RSD ZERO ZERO TWO 
As ALPHAs 21-0 JUNKs BACKs ZERO TwO FOUR 
Ae TWO ONE TWO TWO THREE ONEs ZERO ONE FIVEs ADVANCE 
ZERO THREE NINE» MINUS ZERO SIX Db 
Be PEAK ZERO ZERO THREE» MINUS ZERO SIX Db 
Ce HALF ONE ZERO FOURs MINUS ZERO SIX Db 
De FULL TWO ONE FOURs MINUS ZERO SIX DB 
Ee FOURs ZERO TWO TWO FIVE MICROSECONDS»s ALPHA 


FIGURE 111.9 
Parts I, I, and If of A Reportable Signa! Description 
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(4) Understanding Real-Time RSD Messages. 
1. When NUSTAD generates an RSD message, the para- 
meters and values reported in the three parts supply information useful 


in determining the cause of the signal. 


2. LONG TERM NOISE: If the diurnal estimate at onset 
(RSD, Part I, Last element in line beginning ON) is greater than 
about 2 to 3 microseconds/minute, the signal is probably the result 


of long term noise. 


3. SHORT TERM NOISE: If the value of SIGMA at onset 
(RSD, Parts I, Il, and III) is large, especially at the lower tracking 
rates, the signal is probably nothing more than short term noise 


with characieristics meeting criteria. 


4, KEYING: If any of the reported amplitude points are 
abnormally low, or if the channel goes coasting during the signal, 
or if the onset is near the transmitter's normal keying period, the 
signal is probably the result of phase variations due to the transmitter's 
keying cycle. The channel's integrater balance should be checked for 
this type of signal report. (NOTE: Anytime an '"'U" message is 


generated, the channel is coming out of a coasting or down state. 
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If the coasting is less than 30 seconds, a "C" message will not have 


been printed. ) 


5. OVER RECOVERY: If the phase recovery value is 
Significantly greater than the onset value for ALPHA or DELTA 
Signals, or significantly greater than one cycle above the onset value 
for BRAVO signals, the signal is probably the result of natural 


causes (long term noise, etc. ). 


LV. OPERATOR GENERATED MESSAGES, 

NUSTAD permits the operator to enter messages in the station 
log via the LOG option described in Section 1.5. The message 
appears in the log with the following format: 


DDD TTTTTT UL: (Message text) 
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023 
023 
023 
023 
Je3 
023 
Wes 
V23 
0e3 
023 


220149 
2201 49 
220149 
220149 
2ec¥30e2 
220319 
220319 
220319 
2ecd3lg 
eed shy 


[- 
G)-IBG Ue Ses st) 


TCOS 

TCHS 

TCs 

TCUS 

NUSTAD GOING JUNATTENDEDec ev ccccccccccvvcoedRbcccewee s 
TCO9 

TCUS 

TCOY 

TCUS 

TCO9 


FIGURE III. 10 


Example of Operator Message Among Routine Messages 
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SYSTEM TERMS AND ABBREVIATIONS. 


ADACS 


AIS 


ASCII 


BAUDOT 


BCD 


CPU 


CR 


Automatic Data Analysis and Control System. The inter- 


face 'box'’ between the sensor and the processor. 


Analog Input Subsystem. The hardware subsystem of the 
MODCOMP Il processor which controls input of the 


analog data from the sensor. 


American Standard Code for Information Interchange. 
A 7 bit character code for data transmission on the 


ASR 35 Teletype. 


A 5 bit character code used for data transmission on 


the ASR 28 Teletype. 


Binary Coded Decimal. A data coding scheme which 
retains the integrity of the decimal numbering system 


by coding each decimal digit individually in binary. 


The processor's Central Processing Unit, the program 


control and execution section of the computer. 


The RETURN character on the ASR 35 Teletype. 
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DFE 


DI 


DMP 


DOY 


DRFUD 


INE 


A MODCOMP assembler defined pseudo-op used to 


Define Constants, 


Data Interrupt. One of two types of interrupts generated 
by peripheral devices in data transmissions. Refer to 
MODCOMP III Reference Manual No. 310-103000-000; 


Chapter V. 


Direct Memory Processor. A hardware Input/Output 
subsystem of the MODCOMP III processor which permits 
data transmission in blocks rather than by CPU control 


for each character. 
The Julian designation for the Day of Year. 


The Digital Recorder For U Data. The subsystem which 


collects raw sensor data. 


Invalid data, Equipment sensed. A condition detected 
by hardware circuitry in the sensor and ADACS which 
alerts NUSTAD not to process data on that sensor 


channel. 


AIV, 3 


IOIS 


NULL 


NUSTAD 


ROS 


RSD 


SAL 


The Input/ Output Interface subayetent The hardware 
subsystem of the MODCOMP a processor which controls 
digital Input/Output between the sensor/ADACS and the 
processor, and includes a set of eight user defined 


external interrupts. 
A nonprinting character. 


New U System of Totally Automated Design. The complete 


software package of the automated U technique. 
The Real-Time Operating System section of NUSTAD. 


The Reportable Signal Description message generated 
by NUSTAD in three parts when a signal meeting 


reporting criteria is encountered, 


The Stand Alone Linking Loader (MODCOMP No. 
600000-012). The program used to load NUSTAD 


into memory. 


Service Interrupt. One of two types of interrupts 
generated by peripheral devices in daia transmissions, 
Refer to MODCOMP III Reference Manual No. 
310-103000-000; Chapter V. 
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TOD 


WTC 


The Time of Day. 


The World Time Clock. The timing subsystem which 
supplies NUSTAD with the BCD time and timing 


interrupts, 
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APPENDIX V 


MODCOMP III INSTRUCTION SET 


AV.1 


LISTED BY OPERATION TYPE 


MNEMONTC OP ,.CODE DESCRIPTION 


LOAD, STORE, AND TRANSFER INSTRUCTIONS 


LDM* ,r,x A E5 Load Register from Memory 

LDI,r V ED ‘Load Register from Memory Immediate 

LDS ,r,d F5 Load Reg. from Memory Short Displaced 
LDX,r,x FD Load Reg. from Memory Short Indexed 

STM* ,r,x A E6 Store Register in Memory 

SESE V EE Store Register in Memory Immediate 

SIS, 1 5d F6 Store Reg, in Memory Short Displaced 
STX,r,x FE Store Reg. in Memory Short Indexed 

LBX,r x AE , Load Byte from Memory 

SBX,1r,x AF Store Syte in Memory 

LFM* ,r,x A A4 Load File from Memory 

‘LES ,1r,d B4 -Load File from Memory Short Displaced 

LEXY yx BC Load File from Memory Short Indexed 

SFM* ,r x A A5 Store File in Memory 

SFS ,r,d B5 Store. File in Memory Short Displaced 
SFX,r,x BD Store File in Memory Short Indexed 

TRR,I,s 6D Transfer Register to Register 

TREE, Y.,S B 7D Transfer Reg, to Reg. and Branch if Nonzero 
GMR,r,b 67 Generate Mask in Register 

GMRB,r,b B 77 Generate Mask in Reg, and Branch Unconditionally 
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MNEMONIC OP ,CODE DESCRIPTION 


ARITHMETIC INSTRUCTIONS 


ADM* ,r x A EO Add Memory to Register 

ADI,r V E8 Add Memory to Register Immediate 

ADS,r,d FO Add Memory to Register Short Displaced 
ADX,r,x F8 Add Memory to Register Short Indexed 

ADMM* ,r ,x A co Add Register to Memory 

ADMB* ,r ,x A,B C4 Add Reg. to Memory and Branch if Nonzero 

ADSM ,r,d DO Add Register to Memory Short Displaced 
ADSB,r,d B D4 Add Reg. to Mem, Short Disp. and Branch if Nonzero 
ADXM,r,x D8 Add Register to Memory Short Indexed 

ADXB,r,x B DC Add Reg. to Mem. Short Indx, and Branch if Nonzero 
ADR,r,s 68 Add Register to Register 

ADRB,r,s B 78 Add Reg. to Reg. and Branch if Nonzero 
DAR,r,s 22 Double Precision Add Register to Register 
SUM* ,1r,x A El Subtract Memory from Register 

SUL,r V E9 Subtract Memory from Register Immediate 
SsUS,r,d Fl Subtract Memory from Register Short Displaced 
SUX,1r,x F9 Subtract Memory from Register Short Indexed 
-SUR,r,s 69 Subtract Register from Register 

SURB,r,s B 79 Subtract Reg, from Reg, and Branch if Nonzero 
MPM* ,r,x A AO Multiply Memory by Register 

MPS ,r,d BO Multiply Memory by Register Short Displaced 
MPX,r,x B8 Multiply Memory by Register Short Indexed 
MPR,r,s 20 Multiply Register by Register 

DVM* ,r ,x A Al Divide Register by Memory 

DVS,r,d Bl Divide Register by Memory Short Displaced 
DVX,r,x BY Divide Register by Memory Short Indexed 
DVR,r,s Zi Divide Register by Register 

CRMB*,r,x A,B,B C7 Compare Memory and Register 

CRSB,r,d B,B D7 Compare Memory and Register Short Displaced 
CRXB,r,x B,B DF Compare Memory and Register Short Indexed 
TRO,r OE ’ Transfer and Reset Overflow Status 

LR tS 5 eo Transfer 2's Complement Register to Register 
TIRB,1r,s B 7F Trans, 2's Complement Reg. to Reg, and Branch 


if Nonzero 
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MNEMONIC 


OP ,CODE 


a i 
———————————— 


LOGICAL INSTRUCTIONS 


ETM* ,r,x 
BEL or 
Bton a «d 
BEX ioe 
ETMM* ,r,x 
ETMB* ,r ,xX 
ETSM,r,d 
ETSB,xr,d 
ETXM,r,x 
ETXB,4r,x 
EIR; oS 
ETRB,Yr,s 
ORM* ,r ,x 
ORI ,r 

ORS ,r,d 
ORX,r,x 
ORMM* ,r ,x 
ORSM,r,d 
ORXM, Yr ,x 
ORR,1r,S 
ORRB,r,s 
XOM* ,r,x 
XOI,r 
XOS,r,d 
XOX ,r,x 
XOR,Yr,s 
ZRR,Y 
XORB,r,s 
LOR ;Y,S 
TRMB* ,r ,x 
TRSB,r,d 
TRXB rx 
TERB,r,s 


A 
V 


<apw <aPw 


wow Pp 


DESCRIPTION 


Extract Memory from 
Extract Memory from 
Extract Memory from 
Extract Memory from 
Extract Register fr 
Extract Reg, from M 
Extract Register fr 
Ext. Reg. from Mem, 
Extract Reg. from M 
Ext. Reg, from Mem, 
Extract Register fr 
Ext, Reg. from Reg, 


Register 

Register Immediate 
Register Short Displaced 
Register Short Indexed 
om Memory 
em, and Branch if Nonzero 
om Memory Short Displaced 
Sht,, Dis. & Br. Lf -Nonzexo 
emory Short Indexed 

Sht, Indx., & Bre feNonzero 
om Register 

and Branch if Nonzero 


OR Memory 
OR Memory 
OR Memory 


and Register 
and Register 


Immediate 


OR Memory and Regis 
OR Register and Mem 
OR Register and Mem 
OR Register and Mem 
OR Register and Reg 
OR Register and Reg 
Exclusive OR Memory 
Exclusive OR Memory 


Exclusive OR Mem, and Reg. Short Displaced 
Exclusive OR Mem, and Reg, Short. Indexed 


Exclusive OR Regist 
Zero Register 


Exclusive OR Reg, and Reg, and Branch if Nonzero 
Trans, 1's Complement Register to Register 


Test Reg. and Mem, 
Test Reg. and Mem, 
Test Reg, and Mem, 
Test Reg. and Reg. 
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and Register Short Displaced 


ter Short Indexed 

ory 

ory Short Displaced 

ory Short Indexed 

ister 

ister and Branch if Nonzero 
and Register 
and Register Immediate 


er and Register 


and Branch if any 1's Compare 
Sht. Disp. & Br. if any 1's Comparell 
Sht, Indx, & Br. if any 1's Compare! 
and Br, if any 1"s Compare | 


MNEMONTC OP .CODE DESCRIPTION 


SHIFT INSTRUCTIONS 


LAD ,r,c 2E Shift Left Arithmetic Double 
RAD,r,c 2A Shift Right Arithmetic Double 
LAS ,r,¢ 2F Shift Left Arithmetic Single 
RAS,r,c 2B Shift Right Arithmetic Single 
LLD,r,c 2C Shift Left Logical Double 
RLD,r,c 28 Shift Right Logical Double 
LLS,r,c ZA S Shift Left Logical Single 

RLS ,r,¢c 29 Shift Right Logical Single 
LRS,r,¢ OF Teft Rotate Single 


BIT MANIPULATION INSTRUCTIONS 


LBR,r,b 65 Load Bit in Register 


LBRB ,xr,b B UE) Load Bit in Register and Branch Unconditionally 
ABMM* ,b,x A 80 Add Bit in Memory 
ABMB* b,x A,B 84 Add Bit in Memory and Branch in Nonzero 
ABSM,b,d 90 Add Bit in Memory Short Displaced 
ABSB,b,d B 94 Add Bit in Mem, Short Disp. and Branch if Nonzero 
ABXM,b,x 98 Add Bit in Memory Short Indexed 
ABXB,b,x B 9C Add Bit in Mem, Short Indx, and Branch if Nonzero 
ABR,r,b 60 Add Bit in Register 
ABRB ,r,b B 70 Add Bit in Register and Branch if Nonzero 
SBR,r,b 61 Subtract Bit in Register 
SBRB,r,b B 71 Subtract Bit in Register and Branch if Nonzero 
ZBMM* ,b,x A 81 Zero Bit in Memory 
ZBMB* , b,x A,B 85 Zero Bit in Memory and Branch if Nonzero 
ZBSM,b,d 91 Zero Bit in Memory Short Displaced 
ZBSB,b,d B 95 Zero Bit in Mem, Shrt Disp. and Branch if Nonzero 
ZBXM,b,x 99 Zero Bit in Memory Short Indexed 
ZBXB,b,x B 9D Zero Bit in Mem,.Shrt Indx, and Branch if Nonzero 
ZBR,r,b 62 Zero Bit in Register 
ZBRB,r,b B 72 Zero Bit in Register and Branch if Nonzero 
OBMM* , b,x A 82 OR Bit in Memory 
OBSM,b,d 92 OR Bit in Memory Short Displaced 
_ OBXM,b,x 9A OR Bit in Memory Short Indexed 
_ OBR,r,b 63 OR Bit in Register 
| OBRB,r,b B 73 OR Bit in Register and Branch Unconditionally 
XBR,r,b 64 Exclusive OR Bit in Register 
XBRB,r,b B 74 Excl, OR Bit in Register and Branch if Nonzero 
_ TBMB*,b,x A,B 86 Test Bit in Memory and Branch if One 
i TBSB,b,d B 96 Test Bit in Mem, Shrt Disp. and Branch if One 
} TBXB,b,x B 9E Test Bit in Mem, Shrt Indx, and Branch if One 
_ TBRB,r,b B 76 Test Bit in Register and Branch if One 
| CBMB*,b,x Es Sialiyy tell) Compare Bit and Memory 
CBSB, b,d B 97 Compare Bit and Memory Short Displaced 
CLXB,b,x B OF Compare Bit and Memory Short Indexed 
AV.5 


MNEMONTC 


OP ,CODE 


DESCRIPTION 


BYTE MANIPULATION INSTRUCTIONS 


MUR, 5S OB Move Upper Byte Register to Register 
MLR,r,s OC Move Lower Byte Register to Register 
MBR,1r,S 08 Move Byte Right Register to Register 
MBL,r,s 09 Move Byte Left Register to Register 
EBR SG, Ss OA Interchange Bytes Register to Register 


UNCONDITIONAL BRANCH INSTRUCTIONS 


BLM* ,r,x A E7 Branch and Link 

BLES YT EF Branch and Link Immediate 
BRU*,x A E7 Branch Unconditionally 
HOP,d F7 Branch Short Displaced 
BRX,x FF Branch Short Indexed 


CONTROL INSTRUCTIONS 


Halt 
No Operation 


HLT 00 
NOP 66 


INTERRUPT AND CALL INSTRUCTIONS 


SIE,1 2651 Set Interrupt Enable 

RIE,1 2721, Reset Interrupt Enable 

SIR,1 26-2 Set Interrupt Request 

RIR,1 21-2 Reset Interrupt Request 

SEA,1 26-0 Set Interrupt Active 

RIA,1 27-0 Reset Interrupt Active 

REX,n 23 Request Executive Service 

RMI 01 Request Multiprocessor Interrupt 
CAR 24 Clear Active Interrupt and Return 
CIR 25 Clear Interrupt and Return 


INPUT/OUTPUT INSTRUCTIONS 


TSA,z ju 48 Input Status from I/O Group A 
ESB 2 su 49 Input Status from I/O Group B 
ES€,r,u 4A Input Status from I/O Group C 
ESD; uu 4B Input Status from I/O Group D 
IDA,r,u 4C Input Data From I/O Group A 
EDB mn 4D Input Data From I/O Group B 
IDC,r,u 4E Input Data From I/O Group C 
EDD xu 4F Input Data From I/O Group D 
OCA,r,u 40 Output Command to I/O Group A 
OCB 7 ,u 41 Output Command to I/O Group B 
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MNEMONIC OP ,CODE DESCRIPTION 


INPUT/OUTPUT. INSTRUCTIONS - CONTINUED 


OCC,r,u 42 Output Command to I/O Group C 
OCD,r,u 43 Output Command to I/O Group D 
ODA,r,u 44 Output Data to I/O Group A 
ODB,r,u 45 Output Data to I/O Group B 
ODC,r,u 46 Output Data to I/O Group C 
ODD ,r,u 47 Output Data to I/O Group D 
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LISTED ALPHABETICALLY BY MNEMONIC 


MNEMONTC OP CODE DESCRIPTION 

A 

ABMB* , b,x A,B 84 Add Bit in Memory and Branch if Nonzero 

ABMM* , b,x A 80 Add Bit in Memory 

ABR,r,b 60 Add Bit in Register 

ABRB ,r,b B 70 Add Bit in Register and Branch if Nonzero 
ABSB,b,d B 94 Add Bit in Mem, Short Disp. and Branch if Nonzero 
ABSM,b,d 90 Add Bit in Memory Short Displaced 

ABXB ,b,x B 9C Add Bit in Mem, Short Indx, and Branch if Nonzero 
ABXM b,x 98 Add Bit in Memory Short Indexed 

ADI ,r Vv E8 Add Memory to Register Immediate 

ADM* ,r,x A EO Add Memory to Register 

ADMB* ,r ,x A,B C4 Add Reg, to Memory and Branch if Nonzero 

ADMM* ,r,x A co Add Register to Memory 

ADR,1r,S 68 Add Register to Register 

ADRB,r,s B 7 Add Reg. to Reg. and Branch if Nonzero 

ADS ,r,d FO Add Memory to Register Short Displaced 

ADSB,r,d B D4 Add Reg, to Mem. Short Disp. and Branch if Nonzero 
ADSM,r,d DO Add Register to Memory Short Displaced 

ADX,r,x F8 Add Memory to Register Short Indexed 

ADXB,r,x B DC Add Reg. to Mem. Short Indx, and Branch if Nonzero 
ADXM,r,x D8 Add Register to Memory Short Indexed 

B 

BLI,r EF Branch and Link Immediate 

BLM* ,r ,x A E7 Branch and Link 

BRU* ,x A E7 Branch Unconditionally 

BRX,x i eee Branch Short Indexed 

Cc 

CAR 24 Clear Active Interrupt ang Return 

CBMB* ,b,x AJB SB 4.8% Compare Bit and Memory 

CBSB,b,d B of Compare Bit and Memory Short Displaced 

CBXB,b,x B oF Compare Bit and Memory Short Indexed 

CIR 25 Clear Interrupt and Return 

CRMB* ,r,x A,B B C7 Compare Memory and Register 

CRSB,r,d B,B D7 Compare Memory and Register Short Displaced 
CRXB,r,x . B,B DF Compare Memory and Register Short Indexed 
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MNEMONTC OP .,.CODE DESCRIPTION 


i — — ——————————————————————————— —————————————————— 


D 

DAR,Ir,s 22 Double Precision Add Register to Register 
DVM* ,r,x A Al Divide Register by Memory 

DVR,r,s 21 Divide Register by Register 

DVS,r,d Bl Divide Register by Memory Short Displaced 
DVS HS x B9 Divide Register by Memory Short Indexed 

E 

ETD, x V EA Extract Memory from Register Immediate 

ETM* ,r,x A E2 Extract Memory from Register 

ETMB*,1r,x A,B C5 Extract Reg, from Mem, and Branch if Nonzero 
ETMM* ,r,x A Cl Extract Register from Memory 

ETR,r,s 6A Extract Register from Register 

ETRB,r,Ss B 7A Ext, Reg. from Reg. and Branch if Nonzero 
ETS,r,d F2 Extract Memory from Register Short Displaced 
ETSB,r,d B D5 Ext. Reg. from Mem. Sht. Dis. & Br. if Nonzero 
ETSM,r,d Dl Extract Register from Memory Short Displaced 
EEX, 3X FA Extract Memory from Register Short Indexed 
ETXB,r,x B DD Ext. Reg. from Mem. Sht, Indx, & Br. if Nonzero 
ETXM,r ,x D9 Extract Reg. from Memory Short Indexed 

G 

GMR,r,b 67 Generate Mask in Register 

GMRB ,r,b B 77 Generate Mask in Register and Branch Unconditionally 
H 

HLT 00 Halt 

HOP,d F7 Branch Short Displaced 

Z 

IBR,r,s OA Interchange Bytes Register to Register 

EDA, Yu 4C Input Data From I/O Group A 

IDB,r,u 4D Input Data From I/O Group B 

BDC, 46 ,u 4E Input Data From I/O Group C 

IDD,r,u 4F Input Data From I/O Group D 

ESAGr,u — «48 Input Status from I/O Group A 

ISB,r,u 49 : Input Status from I/O Group B> 

BSC r,u 4A Input Status from I/O Group C 

IsD,r,u 4B Input Status from I/O Group D 
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MNEMONIC 


L 


LAD ,r,c 
LAS,r,¢ 
LBR,r,b 
LBRB,r,b 
LBX,r,x 
LDI ,r 
LDM* ,r,x 
LDS,r,d 
LDX,r,x 
LFM* ,r,x 
LFS,r,d 
LFX,r,x 
LLD, rc 
LLS,r,c 
LRS ye 


OP ,CODE DESCRIPTION 
2E Shift Left Arithmetic Double 
2F Shift Left Arithmetic Single 
65 Load Bit in Register 
75 Load Bit in Register and Branch Unconditionally 
AE Load Byte from Memory 
ED Load Register from Memory Immediate 
E5 Load Register from Memory 
F5 Load Register from Memory Short Displaced 
FD Load Register from Memory Short Indexed 
AG Load File from Memory 
B4 Load File from Memory Short Displaced 
BC Load File from Memory Short Indexed 
2C Shift Left Logical Double 
2D Shift Left Logical Single 
OF Left Rotate Single 
09 Move Byte Left Register to Register 
08 Move Byte Right Register to Register 
OC Move Lower Byte Register to Register 
AO “Multiply Memory by Register 
20 Multiply Register by Register 
BO Multiply Memory by Register Short Displaced 
B8 Multiply Memory by Register Short Indexed 
OB Move Upper Byte Register to Register 
66 No Operation 
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MNEMONIC OP ,.CODE DESCRIPTION 
e) 
OBMM* , b,x 82 OR Bit in Memory 
OBR,r,b 63 OR Bit in Register 
OBRB,r,b Us) OR Bit in Register and Branch Unconditicudlly 
OBSM,b,d 92 OR Bit in Memory Short Displaced 
OBXM,b,x 9A OR Bit in Memory Short Indexed 
OCA,r,u 40 Output Command to I/O Group A 
OCB,r,u 41 Output Command to I/O Group B 
OCC, x ,u 42 Output Command to I/O Group C 
ocD,r,u 43 Output Command to I/O Group D 
ODA,r,u 44 Qutput Data to I/O Group A 
ODB,r,u 45 Output Data to I/O Group B 
ODC,r,u 46 Output Data to I/O Group C 
ODD,r,u 47 Output Data to I/O Group D 
ORI ,r EB OR Memory and Register Immediate 
ORM* ,r,x E3 OR Memory and Register 
ORMM* ,r,x C2 OR Register and Memory 
ORR,r,s 6B OR Register and Register 
ORRB,r,s 7B OR Register and Register and Branch if Nonzero 
ORS ,r,d F3 OR Memory and Register Short Displaced 
ORSM,r1r,d D2 OR Register and Memory Short Displaced 
ORX,r,x FB OR Memory and Register Short Indexed 
ORXM,r,x DA OR Register and Memory Short Indexed 
R 
2A Shift Right Arithmetic Double 
2B Shift Right Arithmetic Single 
23 Request Executive Service 
27-0 Reset Interrupt Active 
Zia Reset Interrupt Enable 
Zh=2 Reset Interrupt Request 
28 Shift Right Logical Double 
7a) Shift Right Logical Single 
01 Request Multiprocessor Interrupt 
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SS 


Subtract Bit in Register and Branch if Nonzero 


Subtract Memory from Register Immediate 


Subtract Reg, from Reg. and Branch if Nonzero 
Subtract Memory from Register Short Displaced 
Subtract Memory from Register Short Indexed 


Test Bit in Mem, Shrt Disp. and Branch if One 
Test Bit in Mem, Shrt Indx, and Branch if One 
Test Reg. and Reg, and Br, if any 1's Compare 
Trans, 1's Complement Register to Register 

Test Reg. and Mem, and Branch if any 1's Compare 


Transfer Reg, to Reg, and Branch if Nonzero 
Test Reg, and Mem, Sht. Disp, & Br, if any 1's Compare 
Test Reg, and Mem, Sht. Indx. & Br. if any 1's Compare 
Transfer 2's Complement Register to Register 


MNEMONIC OP ,CODE DESCRIPTION 

s 

SBR,r,b 61 Subtract Bit in Register 

SBRB,r,b B ria 

SBX,r,x AF Store Byte in Memory 

SFM* ,r,x A A5 Store File in Memory 

SFS,r,d B5 Store File in Memory Short Displaced 
SFX,r,x BD Store File in Memory Short Indexed 
SIA,1 26-0 Set Interrupt Active 

SIE,1 26-1. Set Interrupt Enable 

SIR,1 26-2 Set Interrupt Request 

SEL Sx Vv EE Store Register in Memory Immediate 
STM* ,r,x A E6 Store Register in Memory 

STS,r,d F6 Store Reg. in Memory Short Displaced 
STX,xr,x FE Store Reg. in Memory Short Indexed 
SUL ,r Vv E9 

SUM* ,r,x A El Subtract Memory from Register 
SUR,r,s 69 Subtract Register from Register 
SURB,r,s B 79 

suUS,r,d F1 

SUX,r,x F9 

T 

TBMB* ,b,x A,B 86 Test Bit in Memory and Branch if One 
TBRB,r,b B 76 Test Bit in Register and Branch if One 
TBSB,b,d B 96 

TBXB, b,x B OE 

TERB,1,S B 7E 

TOR,r,s OD. 

TRMB*,r ,x A,B C6 

TRO,r OE Transfer and Reset Overflow Status 
TRR,Ir,s 6D Transfer Register to Register 
TRRB,Yr,s B 7D 

TRSB,r,d B D6 

TRXB , © ,X B DE 

TPR ors 6F 

TTRB,Y,S B 7F 


Trans, 2's Comp. Reg. to Reg. and Br, if Nonzero 
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MNEMONIC OP ..CODE DESCRIPTION 


xX 
XBR,r,b 64 Exclusive OR Bit in Register 
XBRB,r,b B 74 Excl. OR Bit in Register and Branch if Nonzero 
XOI ,r V EC Exclusive OR Memory and Register Immediate 
XOM* ,r,x A E4 Exclusive OR Memory and Register 
XOR,1r,s 6C Exclusive OR Register and Register 
XORB,r,s B 7C Exclusive OR Reg. and Reg. and Branch if Nonzero 
XOS,r,d RAS Exclusive OR Mem, and Reg. Short Displaced 
XOX,r,x FC Exclusive OR Mem. and Reg. Short Indexed 

4 
Z 
ZBMB* ,b,x A,B 85 Zero Bit in Memory and Branch if Nonzero 
ZBMM* ,b,x A 81 Zero Bit in Memory 
ZBR,r,b 62 _Zero Bit in Register 
ZBRB,r,b B 72 Zero Bit in Register and Branch if Nonzero 
ZBSB,b,d B 95 Zero Bit in Mem. Shrt. Disp. and Branch if Nonzero 
ZBSM,b,d 91 Zero Bit in Memory Short Displaced 
ZBXB,b,x B 9D Zero Bit in Mem. Shrt Indx, and Branch if Nonzero 
ZBXM,b,x 99 Zero Bit in Memory Short Indexed 
ZRR,Y 6C Zero Register 
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OP, CODE 


30-3F 


MNEMONIC 


RMI 
Unused 
MBR,Ir,s 
MBL,r,s 
IBR,r,s 
MUR 5T 5S 
MLR, ,S 
OR, 35S 
TRO,r 
LRS,r,c 
Unused 
MPR 5 ,S 
DVR, 25S 
DAR,1,S 
REX ,n 
CAR 
CIR 
SIA,1 
SIE,1 
SIR,1 
RIA,1 
REEL 
RIR,1 
RLD'j¥ 5c 
RLS ,r,¢ 
RAD ,r,c 
RAS ,r,c 
LED, r5¢ 
LLS,r,c 
LAD ,r,c 
LAS. x 5c 
Unused 
OcA,r,u 
OCB,r,u 
OCC,r,u 
OCD,r,u 
ODA,r,u 
ODB,r,u 
ODC,r,u 
ODD ,r,u 
ISA,r,u 
ISB,r,u 
ISC,r,u 
ISD,r,u 
IDA,r,u 


LISTED BY NUMERIC OP, CODE 


DESCRIPTION 


Halt 
Request Multiprocessor Interrupt 


Move Byte Right Register to Register 

Move Byte Left Register to Register 
Interchange Bytes Register to Register 
Move Upper Byte Register to Register 

Move Lower Byte Register to Register 
Trans. 1's Complement Register to Register 
Transfer and Reset Overflow Status 

Left Rotate Single 


Multiply Register by Register 

Divide Register by Register 

Double Precision Add Register to Register 
Request Executive Service 

Clear Active Interrupt and Return 

Clear Interrupt and Return 

Set Interrupt Active 

Set Interrupt Enable 

Set Interrupt Request 


“Reset Interrupt Active 


Reset Interrupt Enable 

Reset Interrupt Request 

Shift Right Logical Double 
Shift Right Logical Single 
Shift Right Arithmetic Double 
Shift Right Arithmetic Single 
Shift Left Logical Double 
Shift Left Logical Single 
Shift Left Arithmetic Double 
Shift Left Arithmetic Single 


Output Command to I/O Group 
Output Command to I/O Group 
Output Command to I/O Group 
Output Command to I/O Group 
Output Data to I/O Group A 
Output Data to I/O Group B 
Output Data to I/O Group C 
Output Data to I/O Group D 
Input Status from I/O Group 
Input Status from I/O Group 
Input Status from I/O Group 
Input Status from 1/C Group 
Input Data from I/O Group A 


9aAW Pp 


9TaAW Pp 
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| 


OP, CODE MNEMONIC DESCRIPTION 
4D IDB,r,u Input Data from 1/0 Group B 
4E IDC,r,u Input Data from I/O Group C 
4F EDD cu Input Data from 1/0 Group D 
50-5F Unused 
60 ABR,r,b Add Bit in Register 
61 SBR,r,b Subtract Bit in Register 
62 ZBR,r,b Zero Bit in Register 
63 OBR,r,b OR Bit in Register 
64 XBR,r,b Exclusive OR Bit in Register 
65 LBR,r,b Load Bit in Register 
66 NOP No Operation 
67 GMR,r,b Generate Mask in Register 
68 ADR,1r,s Add Register to Register 
69 SUR,r,s Subtract Register from Register 
6A PER eS Extract Register from Register 
6B ORR,r,s OR Register and Register 
6C XOR,r,¢ Exclusive OR Register and Register 
ZRR,Y Zero Register 
6D TRR,r,s Transfer Register to Register 
6E Unused ; 
6F TIR,r,s Transfer 2's Complement Register to Register 
70 ABRB,r,b B Add Bit in Register and Branch if Nonzero 
71 SBRB,r,b B Subtract Bit in Register and Branch if Nonzero 
72 ZBRB,1r,b B Zero Bit in Register and Branch if Nonzero 
73 OBRB,r,b B OR Bit in Register and Branch Unconditionally 
74 XBRB,r,b B Excl, OR Bit in Register and Branch if Nonzero 
75 LBRB,r,b B Load Bit in Register and Branch Unconditionally 
76 TBRB,r,b B Test Bit in Register and Branch if One 
77 GMRB ,r,b B Generate Mask in Register and Branch Unconditionally 
78 ARB risi > 2B Add Reg. to Reg. and Branch if Nonzero 
79 SURB,1r,s B Subtract Reg. from Reg. and Branch if Nonzero 
7A ETRB,r,s B Ext. Reg. from Reg. and Branch if Nonzero 
7B ORRB,r,s B OR Register and Register and Branch if Nonzero 
7¢ XORB,1r,s B Exclusive OR Reg. and Reg. and Branch if Nonzero 
7D TRRB,r,s B Transfer Reg. to Reg. and Branch if Nonzero 
7E TERB,r,s B Test Reg, and Reg. and Br. if any 1's Compare 
7F EITRB,E,S B Trans, 2's Comp. Reg. to Reg, and Br. if Nonzero 
80 ABMM*,b,x A Add Bit in Memory 
81 ZBMM*,b,x A Zero Bit in Memory 
82 OBMM*,b,x A OR Bit in Memory 
83 Unused 
84 ABMB*,b,x A,B Add Bit in Memory and Branch if Nonzero 
85 ZBMB*,b,x A,B Zero Bit in Memory and Branch if Nonzero 
86 TBMB*,b,x A,B Test Bit in Memory and Branch if One 
87 CBMB*,b,x A,B,B Compare Bit and Memory _ 
88-8F Unused , 
90 ABSM,b,d Add Bit in Memory Short Displaced 
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OP, CODE MNEMONIC DESCRIPTION 
91 ZBSM,b,d Zero Bit in Memory Short Displaced 
92 OBSM,b,d OR Bit in Memory Short Displaced 
93 Unused 
94 ABSB,b,d B Add Bit in Mem, Short Disp. and Branch if Nonzero 
95 ZBSB,b,d B Zero Bit in Mem, Shrt Disp. and Branch if Nonzero 
96 TBSB,b,d B Test Bit in Mem, Shrt Disp. and Branch if One 
97 CBSB,b,d B Compare Bit and Memory Short Displaced 
98 ABXM ,b,x Add Bit in Memory Short Indexed 
99 ZBXM,b,x Zero Bit in Memory Short Indexed 
9A OBXM,b,x OR Bit in Memory Short Indexed 
9B Unused : 
9C ABXB,b,x B Add Bit in Mem, Short Indx. and Branch if Nonzero 
9D ZBXB,b,x B Zero Bit in Mem, Shrt Indx. and Branch if Nonzero 
9E TBXB,b,x B Test Bit in Mem, Shrt Indx, and Branch if One 
OF CBXB,b,x B Compare Bit and Memory Short Indexed 
AO MPM* ,r,x A Multiply Memory by Register 
Al DVM* ,r,x A Divide Register by Memory 
A2-A3 Unused 
A4 LFM* ,r,x A Load File from Memory 
A5 SFM* ,r,x A Store File in Memory 
A6-AD Unused 
AE LBX,r,x Load Byte from Memory 
AF SBX,r,x Store Byte in Memory 
BO MPS ,r,d Multiply Memory by Register Short Displaced 
Bl DVS,r,d Divide Register by Memory Short Displaced 
B2-B3 Unused 
B4 LFS,r,d Load File from Memory Short Displaced 
B5 SFS,r,d Store File in Memory Short Displaced 
B6-B7 Unused 
B8 MPX,1r,x Multiply Memory by Register Short Indexed 
B9 DVX,r,x Divide Register by Memory Short Indexed 
BA-BB Unused 
BC LFX,r,x Load File from Memory Short Indexed 
BD SFX,r,x Store File in Memory Short Indexed 
BE-BF Unused 
co ADMM* ,r ,x Add Register to Memory 
Cl ETMM*,r,x Extract Register from Memory 
C2 ORMM* , r ,x OR Register and Memory 
C3 Unused 
C4 ADMB* ,r ,x Add Reg. to Memory and Branch if Nonzero 
C5 ETMB* ,r,x Extract Reg. from Mem, and Branch if Nonzero 
C6 TRMB*,r,x Test Reg. and Mem, and Branch if any 1's Compare 
C7 CRMB* , r,x Compare Memory and Register 
C8-CF Unused 
DO ADSM, r,d Add Register to Memory Short Displaced 
D1 ETSM,r,d Extract Register from Memory Short Displaced 
D2 ORSM,r,d OR Register and Memory Short Displaced 
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OP, CODE MNEMONIC DESCRIPTION 
D3. Unused 
D4 ADSB,r,d B Add Reg, to Mem. Short Disp. and Branch if Nonzero 
D5 ETSB,r,d B Ext. Reg. from Mem, Shrt Disp. & Br. if Nonzero 
D6 TRSB,r,d B Test Reg, and Mem. Shrt Disp. & Br. if any 1's Compare 
D7 CRSB,r,d B,B Compare Memory and Register Short Displaced 
D8 ADXM,r,x Add Register to Memory Short Indexed 
D9 ETXM,r,x Extract Reg. from Memory Short Indexed 
DA ORXM,r ,x OR Register and Memory Short Indexed 
DB Unused 
DC ADXB,r,x B Add Reg. to Mem, Short Indx, and Branch if Nonzero 
DD ETXB,r,x B Ext. Reg. from Mem, Shrt. Indx, & Br, if Nonzero 
DE TRXB,r,x B Test Reg, and Mem, Shrt Indx & Br, if any 1's Compare 
DF CRXB,r,x B,B Compare Memory and Register Short Indexed 
EO ADM* ,r,x A Add Memory to Register 
El SUM*,r,x A Subtract Memory from Register 
E2 ETM* ,r,x A Extract Memory from Register 
E3 ORM* ,r,x A OR Memory and Register 
E4 XOM* ,r,x A Exclusive OR Memory and Register 
E5 LDM* ,r,x A Load Register from Memory 
E6 STM* ,r,x A Store Register in Memory 
E7 BLM* ,r,x A Branch and Link 
BRU*,x A Branch Unconditionally 
E8& ADI,r V Add Memory to Register Immediate 
E9 SUL, © V Subtract Memory from Register Immediate 
EA BEE Sr Vv Extract Memory from Register Immediate 
EB ORI ,r V OR Memory and Register Immediate 
EC RO on Vv Exclusive OR Memory and Register Immediate 
ED LDI,r V Load Register from Memory Immediate 
EE Sit or Vv Store Register in Memory Immediate 
EF BLI ,r Branch and Link Immediate 
FO ADS ,r,d Add Memory to Register Short Displaced 
Fl SUS,r,d Subtract Memory from Register Short Displaced 
F2 ETS ,r,d Extract Memory from Register Short Displaced 
F3 ORS ,r,d OR Memory and Register Short Displaced 
F4 XOS,r,d Exclusive OR Mem, and Reg. Short Displaced 
F5 LDS,r,d Load Register from Memory Short Displaced 
F6 Sd Store Reg. in Memory Short Displaced 
F7 HOP,d Branch Short Displaced 
F8 ADX,1r,x Add Memory to Register Short Indexed 
F9 SUX,r,x Subtract Memory from Register Short Indexed 
FA ETX,r ,x Extract Memory from Register Short Indexed 
FB ORX,r,x OR Memory and Register Short Indexed 
FC XOX,r,x Exclusive OR Mem. and Reg. Short Indexed 
FD EDX 65x Load Register from Memory Short Indexed 
FE SPX rx Store Reg. in Memory Short Indexed 
FF BRX,x Branch Short Indexed 
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- General Purpose Destination Register (0-15) 
- General Purpose Source Register (0-15) 
- Interrupt Level (0-31) 

- Executive Service Number (0-255) 

=i Shi fE Count "€0-1'5) 

- I/O Unit Number (0-15) 

- Bit Position (0-15) 

- Indirect Addressing 

Address Operand 

- Index Register 

- Short Displaced Offset (0-15) 

- Value on Immediate Instruction 

- Branch Address 

- I/O Group 
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MODCOMP ASSEMBLY PAGE 1 


1 PGM USREP 

2 INT Us RP1,U:RP2,U:RP3,U.UDR 

3 EXT EsFRT,E: BAD, E~-BDF, UeFRQ,U-TRK 

4 EXT UeGANgUeBLL»MeSTA,yUeCLS,U-ODR 

5 EXT U.OSG»ESFMFsE: FAM, Es FCT, Eo TML 

6 EXT Eo TM2,E.28F,E: 028, Ue AMP, U-0TB 

T EXT UeO0FZ,UsOAM,U.ODIy Wo PFZ_9 Wo PAM 

8 EXT WeRTMaWoRFZ9WeRAMs Ue DIU Wo LIM 

9 EXT WeLPKeWeLAMy Wo VI Me We VPKy We VAM 
10 EXT We OST »WeONRPUOLFZ,UeLTM,U. END 
11 EXT Wo PTMo We BDC 9 E: COT »pUeDTMy U2 OTM 
12 EXT EsSKOD,E:BDC,U.CTM, E: DIFZE.BSG 
13 EXT UeCCL 
14 * CAT NC. 400100-008 

15 * U$SREP ITS THE REPORTABLE SIGNAL MESSAGE GENERATOR.) 
16 se THE GENERATCR CONSISTS OF THREE SECTIONS: 
17 * U:RPL PRODUCES A MESSAGE FOR THE OPERATOR LISTING 
18 * ALL AVAILABLE INFORMATION ABOUT THE SIGNAL. THIS 
19 * ROUTINE TS CALLED AT HALF (OR VALID) RECOVERY. 
20 * UsRP2 PRODUCES A MESSAGE FOR THE OPERATOR LISTING 
21 * THE DATA ON THE SIGNAL SINCE HALF RECOVERY. THIS 
22 * ROUTINE SETS UP THE CALL TO U:RP3. ; 
23 * U:RP3 PRODUCES THE UDR FOR HQ. 
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25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


0000 
0001 
0002 
0003 


0004 
0005 
0006 
0007 
0008 
0009 
000A 
000B 
oooc 
000D 
OOOE 
OOOF 
0010 
ooll 
0012 


A510 
0635 
A5A0 
063C 


E510 
O61F 
E616 
0611 
80FO 
O61F 
E516 
OOOA 
E616 
O7TF 
E516 
0009 
E616 
06C9 
6056 


UERPlesecoe 


Me HH A RH HH HH HH KHER KKKKKEKSEAKKKEKKAKSEKKERKEKE EEKK EKKEKK 
* U2RP1 CALLED BY U:WFA WHEN A SIGNAL HAS PASSED 
* ALL REPORT CRITERIA AND HAS A HALF (VALID) RECOVERY. 
* CALLING SEQUENCE: 2 
* BLM,15 USRP1L 
* USING2=-——-= 
ONS ET-=-~ 
TIME FROM U.OTB 
PHASE FROM U-OFZ 
AMP FROM U.CAM 
DIURNAL FROM U.ODI 
PEAK=---- 
TIME FROM WePTM 
PHASE FROM WePFZ 
AMP FROM We PAM 
HALF RECOVERY---- 
TIME FROM WeRTM 
PHASE FROM WeRFZ 
AMP FROM WoRAM 
DIURNAL FROM U.DIU 
AND IF THE SIGNAL IS A CLASS 3: 
1ST PEAK=-=~ 
TIME FROM WeLTM 
PHASE FROM WeLPK 
AMP FROM W.LAM 
2ND PEAK=--- 
TIME FROM WoVTM 
PHASE FROM We VPK 
AMP FROM WeVAM 
2RP1 SFMol RPSV1 


CHHHREHHEHRHHHHHEHHEH HEHE HH 


SAVE REGISTERS 
SFM,iO RPSV2 


* ASSIGN NEXT UDR NUMVER TO THIS SIGNAL 
% AND UPDATE COUNT. 


LOM,1 U. UDR 
STM9196 UDRNC 
ABMM,15 Ue UDR 
LDOMel 96 U.ODR 
STMy196 ZODR 
.LDM91.6 UeCLS 
STMol 96 ZCLS 
TRR9596 
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